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Pl^aSIS] 20 3 29,000 Si 

n^asis] 1 s 1,000 a 
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1020010028431 #^ H*}: 2001/9/10 

[_9_<>M] 

^f^flS 2:^1-4 ZL *fl2«<HHl 

<g-BH*i 43] (brake-up) 7>^# ^l^r 0 *} — 

JL-fr-^ 2] ^ul^ <£_^s\-^ '^TflS. S^#4 zl ^S«o v ^°fl 

£ 1 

«r*l, t^l, ^*fl, ^^=5r, JL-fr-§-^ 
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1020010028431 #3 2001/9/10 

"l^sHS ^rtM^. ZL *)lS y 0 >^{Low specific gravity 

thermosetting composite and methods for preparing the same} 

£ l^r SMC ^12:^^ 7M£t M-EKHtt ^H^. 

«• ^#*fls tfl^i^ji AV-g-^ f^l^l ^Efl * «g^*i|« ^rsl^H 

^ ^ 91^ *\*)^ ^ (brake-up) 7}^* ^3]^ 

T^tl]^ <i^5|-^ ^-^^S %o)t\. 
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^020010028431 #3 ^*>: 2001/9/10 

<3> *H§-*r *H1 SMC(Sheet Molding Compound, °M 'SMC'Hf 

-^-i- tf. -8-71 *>*n 7B^^ £3aM3 ^ls. 

<4> ^-71 SMC^l ^ls^^l 7fl^£fe £ 1<H) q-B^ifl w>sq- ^cf. ^ 

Ji^, °>2fl ^ 3*l*Kr ^(carrier film) 3H1 ^] wfl 

-M ^ ^(doctor blade)* <>l-8-*M Q^^S. 3.^ 

(coating) *]?]3L ZL A}o]d\) 2)^1 ^s] (rotary chopper)^. U^^H 

S. ^i&sH tr 3s (compact ion roller )# ^4^r^ A i 

^E( shee t)7> afla^ch ^#3^ SMC 4=1 o]nfl ^ 7> 

^ ^ro> >£M #0.5.3. 40 ~ 50 °C°1H ^ 3^^> ^(Maturation) 

<5> o]^7fl <£<>|^1 SMC 4}M^r 3.71 ^ ^ ^Hl ^ 3#tr 3.7) 

S. ^ ^vflofl ^€4. ^V^r-g- ^Hl^^ ^-f 37] 7> wlJS^ 
37l ufl^ofl 80 ~ 150 kgf/cnf ^ <3-^°l Jfi.^^ 

[^o] ^JI*} ^ 71 4*)]] 
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^020010028431 QA- 2001/9/10 

^^^H 9Xtt ^ (brake-up) 7}^S: ^1*> 

ji*} ^^^]# a>^H Selli >S*8*1 ^ ^^-^-S.^ -f^tb ^*§^ 

-§: 7>>^> ^-g- t^SHS ^^5- ^#*r ^ ^l^^^-i: 

<9> t2]o)liE|2 7]l ^1 5~30 7j^ #BlfflitflS ^ 

l-eHl^e 0.5 ~ 15 A 

b}^ i~i5 ^7}%-QA] 10 - 50 -S-fH}^ 15 

~ 45 ^§=%; 0.5 ~ 35 #^=%; 7lH*fl 0.01 ~ 2 <>11M] 0.1 ~ 

5 ^ ^7\A 0.01 ~ 5 #^%7> %^o\ 9X^ <l^j^ ^7fl^ 

<io> SEtb, ^- ^r^^r 1:5.^- ^eHlii^Tl] 4^1 5-30 

#ii|ofl^l = 4^*1, Iris)- #BH^3|S 4^1, SE^ ^^"1- 0.5 

- 15 ^«]# i ~ 15 ^-7}%-^} io - 50 #^%; 

Bfl^l iL7<J-*fl 15 ~ 45 #^%; 5.2^ 0.5 ~ 35 7flX|*ll o.oi - 2 

ol^^l 0.1 ~ 5 ^ ^7>*fl 0.01 - 5 ^, 41 S ^ 
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^020010028431 #^ °^\- 2001/9/10 

sh&iEL (Sheet Molding Compound, SMC) ^£.3. ^<gsH *l]2:*Hr 3-§: ^-2. 

S. *Rr ^1^^* 3E^W. 

<11> o]t\, 33- -$Ml*}7fl 

<i2> m. #&)ofl>iEfl5.^1 7l7fl(matrix)S. ^ ^-R-^^fl^ 

g ^€^111- ^ 7>^*> *hi ^m-g- 7iSH^ 4^1)^. ^ 

. Iraq- zl yfewj-^Hl ^rtb 

<13> 3^ 1-^5}- #BH1 

•a^^l ^-§-^-8- SMC Tfl^l «]^H #^o"| cfi #4^71^ 

t^, 20 kgf/aif ol«V^ ^$tf3*IH£. 74l#<^ ^^^o) %A£-$\ A 

# <?>^ 0 1 nfl-* -f^tb 7-1^^ ^flS-* afl^SRr SU^h 

<i4> ©13 3b ^- T^ti]^ ^spg ^-*fl£. n ^112:^ °fl ^ 

A>-g-S>^ , A>-g-^-^ «}^-*|S»flfe- 5~30 ^H^Mlfe 1 ~ 

10 ^%3- ^"71 l-eH^l-S ^xl^ ol^(iso)7jl ^x], 

#di(ortho)^, 3Hl(tere)3l, ^«l^*H^3l, til^mCMs phenol , ^ «1 
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^020010028431 #^ 2001/9/10 

<16> a^f-, Ik^Z] 2:^#^r 3.$- ^ (Crstal 1 ine 

Saturated Polyester), #5LSr S-aH^-S- ^(Crystalline 

Unsaturated Polyester), 0.5 ~ 15 c]3r «>^§> 

Tll^ 1 ~ 10 ^U=*S. Af-g-^c}. zl A>-g-tr1M o.5 Pl^HS ^ JL 

4 $? ^#£7> q-BBV^l^ &Z\}7} 9151, 15 145}^ #^ ^ JL 

*}-8-tb ^ 7>^fl7> ^3*0 (Thickening Agent) ^ T^^MlUow profile 
agent) <3M- ^ofl s>h.S ^^Ml* A>-g-*}*] Qjls. <%%£rS>\ 

(Crystalline Unsaturated Polyester)* ^TflS. ^>-g-* T^^MKlow 
profile agent )S>H #BHll^°}3li3HS(PMMA), oHltflojE 
(PVAc), efl^(PU), ^^^El^l(PS), ^ #e^E]^3l 

5-0.3.^ ^Hijsl i~20 w>^-zi8>7fl^ 2.5 ~ 10 

<17> 5E^, £ ^M^*])^ ^^(CaC0 3 ), ^}°l7 r (mica,), 1:3. 

(talc), ^ #3M(clay)5L °1^<^ ^o_£_J?-k} *[U]S]^r 1 ^ SL^r 2 ^ 

10 ~ 50 w}^*}7fl^r 15 ~ 35 &&t>3. A>-g-tb^. 

<18> M-i5\ y i^ofl^ #7l ^7l^^^]S!f f-Tfl 7^]^ A>-g-f-jO S 
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1020010028431 #^ <Qx}: 2001/9/10 



Si -B-eWhollow glass sphere)!- ^f-§-«>^ «>^-*l*M f A]~g-3££- i - 

15 H>^*>7llfe- 3~10 AH-^rh olnfl, ZL A>-§-^ol 1 

^l^l^ 51^-7} ^^§1 #Ji*Hr &^l7> SJJI, 15 

<19> # 7 ] ^ -frt§ Efl <3j iL#7fl^- 0.64 - 5.08 mm -R-e|^-R-# A>-g-s}^ 3} 

o] H>^*JSH f zi A>-g-^ 15 ~ 45 iicf H >^sl-7fl^ 20 - 35 

<20> tc^h £ ^-tgo. ^2j.ti>-g-^- 5.i^«- A}-8-*H , ZL Aj-g-^ 0.5 - 

35 #*8=, Jitf wV^^-Tflir 2-25 aMJ-^J-. It^H A >-§-^ 

^ (monomer ^e]^1 ( nfl^ nfl Efa. fi 3] °1 ^. t^l^ «M (methyl 

methacrylate, divinyl bezene, DVB), or-* 1 )]!! ^E] a -methyl styrene), 

<21> Aj-71 7flA]^^ ^^al-g-i- #nfl 4|3fl Af-g-S}^, ZL A}-g-^ 



0.01 ~ 2 ni^- B>^3)§>711^ 0.1-1 f$%3. A>-g-^-Cf. #7] 7flAl 

*fl.S.fe ^1^-Al ofl>iE|]s(peroxy ester), sl^M = (dialkyl peroxide), 

M s]^-A>o]c( a ikyi ary i peroxide), ^^>1 c (diaryl 

peroxide), s^a] ?)]ig-(peroxy ketal), 7\}^r 3*|^aM = (ketone peroxide), ^ 
aHH-(azo compound)^. °l-f-<H3l ^o_S^-E^ ^bh^-o} A)-g-*Vrf. 
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020010028431 2001/9/10 

<22> S*V, It^HI 3-^* ^*\7]7) ^*f) o]^^] S ^ o><g ^Efl 

o r 3MS(zinc s tearate) 2.^ ^3]<>|-3He (calcium stearate)!- 0.1-5 

^ wf^^Tfl^ 0.5 - 2 A>-g-*>4. 
<23> zl^H], ^7H]S.^ ^(pigment), <I«?M!*f|, UV <*HM1, ^ #W-§- <3 
*)]*fl(inhibitor)3. o^o^ ^^-S^-E^ ^ajS]^ l # o]ai-o) ^^-^ o.Ol - 
5 «>^^>7fl^ o.05 - 2 ^f-g-W. 

<24> •a^]:^^ SMC^ MgO, CaO, Mg(0H) 2 , Ca(0H) 2 -f-^l 

*}-8-*M ^3 (Thickening)^- -ft-^?!^] oVsfl, ^ge^fe. 

*r-8-*r°l ^3*1*1 4=1 S Sheet 

. Molding Compound, SMC) ^-£-5. afl^T^r. 
<25> ^ SMC ^ SMC^l -S^^^H -g-^=^) <£^_o 

<26> <gH> SMC ^^^4 n>^]-7l-^S #/*} ^^fl^H 4)S ^Efl^ SMC 

€3-8: «I3 ^i&SH ^ofl -ji 130 - 160 V ^S. 

5-30 kgf/cnf ^ 7>*H ^v)H ^ 3 2 ~ 5 

£ ^ ^ sl-^-S-* -n-£*H ^*}7fl ^cf. 

<27> smc ^^^o_S.^ MrS.^- l-eH^3]^ ^x] 

(unsaturated polyester), -R-s^-fr ^ ^-7l^^7> ^ l^ulfo] 
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^020010028431 2001/9/10 

^ SMC^r Bl] ^-7] (Compounding Machine)-!- 7M*H A >-§-tr 

4. ^, #51 (compact ion roller) ^r^?H 7>^^ll- -^sfTti 

<28> ^a} SMC ofl A>-g-£]^ MgO, Mg(0H) 2 , CaO, Ca(0H) 2 ^ 

«>7fl €4. -f^l 80 °C -§-7l.ofl^ -&JL^M<2]- fe]ii^]2 

^ tq-s. ^Hl* ^^}c*} -§-«f)Al^l SMC ^S^^r ^r^MS. 7flBH 

€#(Carrier Film) $H1 ^ ^(Doctor Blade)* ^^31 4r5^-fr 

» l-(Compaction Roll)* 5Qrf. 50 ° c s 7 |. 

(Physical Crossl inking Point) ^-fr «H #^ c l °1 *1 5.3. 

^ 7fls-i-^* -fr*m ^ ^q-fe 7>^iq-. 

<29> atr, ^^H^r ^fHt fe°l7l tS-^ 

*]]» 7.>-g-^} Qjls. #^^1 *}*)]7> ^^^11 <3^i- -S-aH ^ ^ 5a°.^, ^ 

-§-*>-§- ^^1^^; a}) 5.3. A}-g-*> 7 H aj^-tr ^ ^ 7^1^ *H^> 
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^020010028431 #^ ^^>: 2001/9/10 

^ ^7)^*} 3- A>-g-S]fe ^^HK^ 2.7)^ 3^*1 
^ 1.75 ~ 1.95 S^tb^-. 

§&r^ 4^-71]^.^ ^s. ^-g-*}^) =(Hood), £<>1(Door), ^-f(Roof), 
3. (Trunk Lid) f- ^(Moving Part) ^ *l-g-(Roof), ^ ^(Side 

Outer Panel) ^ -^^ (Hang-on PartH] ^>-§-€ 4 1 Sl^r. ^1 , 
£-3. ^flS} ^v\]7\ 0.65 ~ 0.75 mm ^3H:H, 7.8^5.5. #Br^ 

^Ml* 2.0 ~ 2.5 mm S. 15 ~ 35% Jl^}- 

<30> oV-ire], IHgS} ^JzfS-f-E^ <g-^ SMC ^-g- ^flS.^ ^-f 3*8=3*- JL^Sf 

cH-<H l-Sfi^o] H2\jL *fl#3^ ^ ^M(Dent) 

<32> «] JHefl 1 

<33> <#A>_g. SMC tifl^-7l» A>-g-3M 500 kgS] ^EflS} A] 7112:^1-^^- 

^^^BrSfe 150 °C, ^^^r 20 kgf/cnf ^on}, 210 3, 

*M v^^-sL ^^Hfl^ ^^ul, aJ^*8!-S] 2.5 

mm ol^tf. ^BH^efle. ^IS. OS-108 ^ 0S-980(^fl^3r^)* ^ 
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1020010028431 #^ 2001/9/10 

«H o.n} , H^flS.^ WCRoving) ^Efl^ -S-2^-fj-(RS4800-433, 

Owens-Corning Korea)* 2.54 mm ^ A]~g-S}$Jl ^-7]^^}^ 

#(CaC0 3> Omyacarb IT, Omyatt)* ^>-§-^>S^r. ZL^JL, 
olliBflH. <^x\3,*\ C772(^^- Scott Badertt)* ^>-§-*>^4. ^ wfl 

^-till- S l°fl M-Bl-tfl^^, ^3go} ^ 3 ofl ^1 i^^^cf. 

<34> Him oil 2^3 

<35> ^-71 14 ^a^oflAi tifl^-tili- SMC *1) 

oil M"^^^. 
<36> !] 



9- ^-(#^%) 


HlJUOll 1 


HljiLOll 2 


yl Jicqi 3 


^-il}- #HlOfl£iEl]2. 4**1-1 (OS 108) 


4.2 


5.0 




^-ElOfl^El] H. ^7]-2(OS980) 


5.0 


6.0 


11.0 


(LPV^O) 


8.0 


9.0 


9.0 


^7.} (C772) 


6.0 


7.0 


7.0 


t? VtH(Styrene) 


1.5 


2.2 


2.2 


(t-Butyl Perbenzoate) 


0.5 


0.5 


0.5 


0]^7-ll (Zinc Stearate) 


1.0 


1.0 


1.0 


(CaO) 


0.5 


0.5 


0.5 


-r-7l#231 


48.3 


43.8 


43.8 




25.0 


25.0 


25.0 
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<37> -*3a]<*|] l~4 

<38> WliEdfl 13f ^o^^AS AlSl- ^2:^^. ^#*fl ^ f"^* 

<39> ^lir 3MA>S] Scotchlite Glass Bubble K-37 (Bulk Density 

= 0.37)# A>-g-^>^o.^ ; ^^^m C772 SE^ C-773-g: 

<40> -^A]cfl 5 — 7 

<41> ^-71 is}- ^^M<^1^ ^lS^Cf. ^r y A^<y-B^ z}- 

z}- 15, 30, 40 kgf/cnf-^-S. grSl^M ^ ^*)-» 

<42> 
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IS. 2] 



_Z2_ 0/. \ 


-fejAlOfl 1 




^AlCfl 3 




(OS 108) 




1 1 S 
1 L.J 


1 1 


10 1 

I Z. 1 


(OS 9 80) 


3.0 


3 3 


3 5 


3 5 


T^^-fl (LPV-40) 




9.5 


10.0 


10.5 




- 


7.0 


7.0 


7.0 


4^1 CC773") 


6.5 


- 


- 


- 


9 \U] (Styrene) 


4.5 


2.5 


3.0 


3.5 


(t-Butyl Perbenzoate) 


0.5 


0.5 


0.5 


0.5 


0]^7-ll (Zinc Stearate) 


1.0 


1.0 


1.0 


1.0 




3.5 


4.3 


6.0 


7.6 




36.5 


29.6 


24.5 


19.3 




28.4 


30.8 


32.9 


35.0 


71 E^- 


1.0 


1.0 


1.0 


1.0 
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IS. 3] 



=?■ «■ 




0 1 ^.Y~?Y Tl 

(MPa) 2) 


^ -i <d ±n- 
(MPa) 3) 


^ -it! d¥ 

(GPa) 3) 


c±> — I O - » . 

(J/m) 4> 


a] noil i 


1.95 


77 


170 


12.1 


790 




1.85 


83 


172 


11.8 


850 


yljaofl 3 


1.81 


79 


175 


11.5 


820 




1.63 


75 


170 


11.4 


780 


^/•lofl 2 


1.50 


74 


165 


11.0 


710 


^A\0\] 3 


1.42 


71 


162 


10.6 


685 


-^AlOfl 4 


1.31 


69 


158 


10.1 


650 




1.32 


68 


159 


10.2 


660 




1.33 


69 


157 


9.8 


630 


^AlOfl 7 


1.35 


68 


156 


10.0 


620 


^) 

1) : ASTM792 

2) <£J ^^S. : ASTM 638, Type I . Cross-head Speed=5mm/min 

3) ^ -g-^-^-S. : ASTM 790, W=25mm x L =75mm. 
Cross-head Speed=1.3mm/min 

4) : ASTMD256 (IzodType) 



M-] 

<>1» SMC ^^S. *>^*H1 ^-§-^5.^, 
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^020010028431 #§j ^^>: 2001/9/10 

M-eHM Qju} 7 J-^ u] JIl^ nfl 30 ~ 45% ^%=5}-7> 7>^*M f 7)^ 

SMC^r «1 51^)5. 10 ~ 30% ^£^1 ^^^-7> 7>^H, SMC 
t^e} <ati> SMC tfl«l s.7) ^l^M-til ^ ^ 10 ~ 30%5. *L#°] 7}^} 
xj\ > o}^] z\<£o\]X\ ^*§-&}E.^. 7]n)^ ^^^1 o) tc).^. ^ #^7 r 7^ 

7>^]-Jl o)6\) ^ ^7>^^ JL-4 7lcfl(Rib ^7} ^ Sf^MSl 

^1 ^5l-7> *}-f}-5.£l ^7^1^^ oj -g-o]^-^ a.7j-(steel Reinforcement) 

^ ^*fl 7>^)^}- ^1 *}*fl ^ ^-§-a] ^^^-ofl rcfs. a] fg=>£ ^ C02 ^ wfl7l 
7>^ tfl-g-o) 7>^M, €S(Dent)^ ^ ^fl^^l -f^H 

°) 111 Tj-f ^^o] tg=#s] j7 ^til-g-o] #^r^ ( ^2 

7^S.o)x^ t M.f>] 2)£^ ^0)7) o>±^ 5.<>)(Door), 

^fH(Hood), ^l^CRoof) ^ ifl^-dnner Panel) ^f-s] ^> ^1 -Sq ^- c] efl tq ofl c>-| 
^r^r^ (Radiator Support Panel) £b 3.5.^ (Cross Member)^- £ 
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I^t 1 * 1] 

^1 5-30 #^%; ^*fl (Thickening Agent) ^ 
a^^MIOow profile agent)^ S^r #2^1^31 = , #3*H < ?1 ^ 

^ #5]oil^Efl^ iE^ ^ig-g- o.5 ~ 15 # 

1-15 ^7l^^^ 10 - 50 ^-n-^^fl^ iL#*fl 15 ~ 45 

0.5 ~ 35 f^%; 7flAl^l] 0.01 ~ 2 <>l*gMl 0.1 ~ 5 ^ 

%; ^7H1 0.01 ~ 5 ^%7> ^"fi-SH ^°J^r ^^-S. S>fe ^ 

2] 

^(ortho)^l, 31 31 (t ere) 3], ^^l^lM, wl^afliiKbis phenol ) 31 , ^ 
3] 

fe- l-el^l^^^-o>a.^^olE(pMMA) ( fe] *lv| o^l^o] e (pva c ) , 
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eM(PU), 31 (PS), ^ #e]^Hl^!^ ^#^-315. ^rSL^E-] ^ 

3^ *l*r^*fl(low profile agent)7> 1 ~ 20 tMf^fe ^°J^r ^ 

4] 



*ll 1 1M &<>H. #7l Jf-7l^*l*fl7> ^^(CaC0 3 ), *>°l7Kmica,), ^ 

£l(talc), g #3H(clay)S al-f^H*! ^sJtt 1 ^ 5E^ 2 °] 

6] 

*fl 1 *J^X||7> #elnil€^^o>a.^ellolM(PMMA), #3 
^H]S- *}i»£|^r ^ ^gilS. ^ 7iwl# <1^SH3 4s*- 
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7] 

*fl 1 5a<>H, ^"71 ^-^-^BflSl i^J-^fl^ 0.64 ~ 5.08 mm -fM 

1 S.2r.v\ (monomer )7> r£^i&, PflU v\}T^3.*g$}°]E. 

c]t3]^ i&^Jl (methyl methacrylate, divinyl bezene, DVB), ff-pflli ^B^(tf 
-methyl styrene), oH)3)oU= ; ^ o}=i^3lol e^. o] =lo^ ^o_sJfEi ^ 

9] 

*ll 1 &°H, 7flA]^7> sl^-A] <HliEfls(peroxy ester), 

3j)^.A>olc (dialkyl peroxide), M °l^(alkyl aryl peroxide), ^ 

s]^-A>o]c(diaryl peroxide), tfA-*) ?HiKperoxy ketal ) , ?\}^r 3tj-V>r°l 
^-(ketone peroxide), ^ 0 >2: sHHKazo compound) 5. ^l^-^^l ^P-js^.^^ 
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10] 

*fl 1 %H1 ^" 7 1 °l^*ll7r <>}<$. :£^)'°>3MJ=(zinc stearate) 

z># ^Bflo>5l]o]E( calcium stearate) ^ 3^8- ^%°S. fc^SHS -i* 

11] 

*(l 1 %H] #7) ^7Hl7> <?>S.(pigment), *fl, UV <£^*ll, ^ 

^^-tiV-g- <3*MK inhibitor)^, ^l^^l^l -^£1^ 1 # 0 1#^ ^ 

12] 

IriSj- te]ol]iE|2^) 5 ~ 30 ^^%; ^(Thickening Agent) ^ 

*)^-M(low profile agent)<?l #eH^l^ ==r*l , ^*HS! ^ 

^ #e)oll^Efls. S±r 0.5 ~ 15 ^ti)^ ^ 

1 ~ 15 ^-7lf^l 10 ~ 50 ^-8-*§ EflS] jsL^fl 15 ~ 45 

#^%; JZ.i^ 0.5 ~ 35 7flAl^] 0.01 ~ 2 o)^^} o.l ~ 5 ^ 

%; ^ ^7H1 0.01 ~ 5 €^tr ^, 4=1 E. (Sheet Molding 

Compound, SMC) ^^-3. >$^*H *HS*Rr -^£.3. Sfe ^a]^ 
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-fefl^CPU), EM (PS), ^ #^e]« ^^IS. 

x^^^Kiow profile agent ) 7> 1-20 ^-fr^Tr 33* ^ 
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Rotary chopper 



Doctor box 



Carrier film 




Glass fiber rovings 
Doctor box 

Carrier film 



Compaction rollers 
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